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doi:10.1016/j.gmbhs.2012.04.020Abstract Despite the availability of various methods that can isolate nucleated cells from
blood or body fluids, these methods still require centrifugation and other purification devices
to work. The main purpose of this study was to develop a simple cell purification and isolation
device (mini-Sep) that does not require any centrifugation equipment to operate and can be
used to isolate and concentrate nucleated cells from blood or body fluids for use in cell-
related experiments. Mini-Sep works by using a syringe or pump to inject samples, thereby
filtering out any impurities by removing residual nucleated cells and holding them in a contain-
ment space that was designed as part of the device. The results show that mini-Sep possesses
the capability to isolate and concentrate nuclear cells, can be operated in simple and easy
steps, and saves time typically spent on centrifugation. It can be easily adapted for use in
various laboratories and places that lack laboratory equipment.
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Isolating nucleated cells from blood or body fluids is the
first step of most biological experiments, and it often
makes use of the most popular cell centrifugation tech-
nologies. Differential centrifugation initially separates cells
and organelles by size, which often requires the additional
use of density gradient centrifugation to isolate and purifyrker Society. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1 Structural diagram of minieSep.
Device for nucleated cell purification and isolation 69the sample after centrifugation. Density gradient centri-
fugation uses gravity or centrifugal force to stratify and
separate nucleated cells, and this process commonly
involves the use of substances such as sucrose, glycerol,
cesium chloride, rubidium chloride, or potassium
tartrate.1e5 However, these isolation techniques require
centrifugation or other purification devices to work, and
they often require longer operating times. Therefore, the
main purpose of this study was to develop a cell purification
and isolation devicedmini-Sepdthat uses simple and quick
methods to isolate nucleated cells from a cell mixture, so
that the method can be easily adapted in laboratories and
other places that lack laboratory equipment and in such
a manner that nuclear cell-related experiments can be
conveniently carried out.
Materials and methods
The mini-Sep unit was made of the following parts: (1)
cover, consisting of the first fluid transmission tube where
the upper portion of the tube merges with the syringe; (2)
lower body cavity, consisting of the second fluid trans-
mission tube that comes into contact with the liquid-
containing space that is designed to hold nucleated cells;
(3) clip, which serves as the backbone of the cover and the
lower body cavity and includes three attached ribs that are
fitted to the clip frame; (4) leak-proof gasket, which is
made of a flexible polymer material that is placed at the
junction of the clip no. 1 and clip no. 2 in order to prevent
leakage between the cell purification and isolation device;
and (5) filter membrane, which is placed between the leak-
proof gasket and the clip no. 2 (Fig. 1).
The first step of the mini-Sep operating procedure is to
inject the sample specimen into the cell purification and
isolation device through the first fluid transmission tube,
allowing the specimen to flow through the filter membrane
and out through the second fluid transmission tube. Then,the suspended liquid that contains the nucleated cells was
taken out from the liquid-containing space through the first
fluid transmission tube. In this study, the mini-Sep filter
membrane pore size test was first performed, and the cell
concentration test, which the cell count was calculated
using a hemocytometer designed to assess the concentra-
tion effect, was then followed.Results
The filter membrane pore size test of mini-Sep showed that
the membranes with pore size 1e3 mM could effectively
prevent nucleated cells from passing between sections. The
cell concentration test, which used mini-Sep to filter out
unwanted ingredients, and the hemocytometer, which was
used to count the number of recovered nucleated cells,
demonstrated a cell count of 3.2  106 cells/mL. This is
twice the amount counted in the original sample specimen,
confirming that mini-Sep does possess cell concentration
capabilities.Discussion and conclusion
The design of mini-Sep is simple, inexpensive, and easy to
operate. This study confirms that mini-Sep has nucleated
cell isolation and concentration capabilities and can be
easily adapted for use in laboratories and places that lack
laboratory equipment. However, during the cell isolation
experiment, there were situations in which the syringe
became detached from the cover due to excessive pres-
sure. Future covers should be designed so that the needle
can be screwed into the cover at the junction point. In
addition, the filter membrane needs to be further modified
to include a biological recognition unit that can selectively
filter specific types of cells for use in cell-related gene chip
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